The effects of large-angle scattering , important for plasmas for which the Coulomb logarithm is of order 1, have been properly treated in calculating the range (R) and the pR (the fuel-areal density) of inertial confinement fusion (ICF) plasmas. This new calculation, which also includes the important effects of plasma ion stopping, collective plasma oscillations, and quantum effects, leads to an accurate estimate, not just an up- 
discarded his results in favor of the standard small-angle formulation when the largeangle results proved inconsistant.
This particular problem is overcome by our recent generalization of the Fokker-Planck equation, which properly treats the effects of large-angle scattering as well as small-angle collisions [15] . In subsequent discussions of charged-particle stopping, we utilize one of the general results of that analysis:
where dE I/dx is the stopping power of a test particle (sub or superscript t) in a field of background charges (sub or superscript f) and
The contribution of large-angle scattering is solely manifested by 1/lnAb terms of Eq. In addition to stopping by binary collisions, both small-and large-angle, stopping occurs due to plasma oscillations [16, 17] . As this contribution is only important when x/f > 1, a generalized stopping formula is Fig. la) . In contrast, for charged fusion products interacting with field ions, xt/f is usually much larger than one, and therefore collective effects are significant (dashed line,
Fig. 1b).
In order to illustrate the results of the generalized stopping power (Eq. 3), we consider 4 cases: a's, 3 H, 3 He, and hot electrons each interacting with field ions and field electrons. For 3.5 MeV a's in a 10
case of a -electron interactions, Eqs. 1 and 2 nearly reduce to Trubnikov's results [8] because the mass ratio of field-to-test particles, me/ma, is of order 10-. However, when the field-to-test mass ratio (mf/mt) is of order 1 or 10' --as it is for a's, 3 H and 3 He interacting with field ions, or for test electrons interacting with field ions --Eqs. 1, 2 and 3 must be used instead of Trubnikov's. Table 1 shows the relative importance of ion and electron stopping for a's that thermalize from 3.5 MeV. Note that ion stopping becomes significant for Te ~ Ti~ 5 keV. In more detail, Fig. 2 plots the ion stopping fraction, The dashed line in Fig. 6 shows pR due only to small-angle binary collisions, which is the conventional calculation. The solid line includes as well large-angle scattering off electrons and ions plus the collective effects of the background electrons. As can seen, these contributions are important.
In summary, we have calculated the stopping powers and pR of charged-fusion products and hot electrons interacting with plasmas relevant to inertial confinement fusion.
For the first time the effects of scattering, which limited previous calculations to upper limits [13, 14] , have been properly treated. In addition, the important effects of ion stopping, electron quantum properties, and collective plasma oscillations have also been included. Ion stopping is found to be important for all charged-fusion products. For hot electrons interacting with cold dense plasmas, the contributions of scattering and collective oscillations are significant. keV, ion stopping is dominant. A 3.5 MeV a in a 40 keV plasma deposits its energy along the dotted trajectory. It initially deposits ~ 35% of its energy to ions, but, by the end of its range, ~ 95% is going into the ions. By integrating over the trajectory, the total ion stopping is ~ 64% (see Table 1 ). This effect significantly reduces the a range (R) and pR by about 73% (see Fig. 3 ). 
